Resume. Our study presents theoretical and methodical aspects of the complex experimental electroencephalographic examination of brain and the electrocardiorythmography of heart, which allow obtaining the results of measurements that can be used to assess the psychophysiological state of a person according to the brain-heart system. The investigation emphasizes on the importance of classifying people according to the level of functional mobility of the nervous processes. This research describes peculiarities and a sequence of realization of the experimental study of brain and heart in the resting state and during the performance of mental activity. Multiple approbation of this methodological approach with the participation of different contingents of surveyed persons suggests that such algorithm of a complex research enables to obtain a broad information basis for the evaluation of psychophysiological functions of a person and build predictions of their variability depending on changes of living conditions.
Formulation of a Problem and its Value
At the present stage of development of the science and medicine in designs of complex investigation of the human organism the noninvasive tools of registration, monitoring and diagnosing the human functional states continue to be the most priority [1, 2] . Electroencephalography (EEG) and electrocardiorythmography (ECRG) relate precisely to such tools that allow us to investigate brain and heart function without resorting radical surgical methods [3] . The results of researches of heart and brain which we obtained with the help of modern EEG and ECRG devices, evidence of reliability because it reflect objectively the qualitative and quantitative characteristics of the functioning of the organism [4, 5] .
Analysis of Researches of this Problem
The study proved that EEG is a reliable method for evaluating biocurrents of brain, which is used to judge both the activity of the cerebral cortex, subcortex and many internal organs [6] . ECRG enables to detect rhythm disturbances, monitor the flow of energy changes occurring in the myocardium, monitor the morphological rebuilding of the heart vessels and its walls, and establish changes in impulse conduction that can lead to the cardiovascular pathology [7] . In the first place, central nervous system controls the activity of the heart [8, 9] . Due to the rapid growth of the pace of life, the emergence of new occupations, the deterioration of ecology there is in the world the exponential growth of cardiovascular and neurological morbidity [10, 11] . In our time, scientists consider the diseases of the cardiovascular system as the main cause of cognitive impairment of both vascular and neurodegenerative genesis [12, 13] . They note that the violation of the cognitive functions of the brain is one of the typical concomitant disorders, which accompanies chronic heart failure and manifests by decreasing in memory, attention, the speed of psycho-motor reactions [14, 15] . There is a point of view that the decreasing of cardiac output and stagnant phenomena of the circulatory system due to the insufficient pumping capacity of the heart cause the structural and functional changes in the brain [16, 17, 18 ] that greatly affects not only the quality of life, but also reduces its duration [19, 20, 21] . This situation causes the importance of a comprehensive study of functions of brain and heart, which can open up a new level of opportunities for timely diagnosis, rational treatment and rehabilitation of people with psychoneurological and cardiological diseases and also contributes increasing of competence of professional orientation and qualitative selection of personnel [22] . Particular importance for the full account of adaptive human capabilities to changing environment, based on the innate properties of the body is to take into account the typological features of higher human nervous activity [23, 24] .
Selection of Previously Unsettled Parts of the General Problem
Due to the development of views on the genetic determinism of the main nervous processes, particularly the functional mobility (FMNP), and its role in psychophysiological functions of a person [25, 26] , the methods of the one-hour diagnosing of brain and heart according to the characteristics of the biosignals obtained during the EEG and ECRG of a person, require to follow more precise algorithmic and detailed procedure. We believe that the proposed methodological approach to the complex experimental study of the cardiovascular system of a man and cerebral cortex will allow obtaining objective integral parameters of biosignals, which will make it possible to judge about the peculiarities of psychophysiological states of man, as well as to diagnose and predict their changes.
Goal: Considering of the methodical aspect of a complex experimental study. 
Methods and Sequence of the Research
We recorded the biological currents of the brain according to EEG method with the help of the computer electroencephalograph Neirocom of the KhAI Medica. Also we carried out the fixing of biosignals of cardiovascular activity due to ECRG method by the device Cardiolab + (Kharkiv, Ukraine). We performed the establishment of the individual-typological properties of higher nervous activity (HNA) according to FMNP by the device Diahnost 1M according to the original method [27] . The total time of the experimental study was no more than 20 minutes. We carried out the statistical data processing in accordance with software used devices, as well as Excel 2010 packages, STATISTICA 6.0 for Windows, and using correlation, factor and cluster analysis. We examined all persons in accordance with the provisions of the Helsinki Declaration (1975, later editions 1996 2013). The research procedure was experimentally implemented on the basis of the Institute of Physiology named after M. Bosyi and the Department of Anatomy, Physiology and Physical Rehabilitation of the Cherkasy National University named after Bohdan Khmelnytskyi.
Presentation of the Main Material and Substantiation of the Study Results
We believed that the study of the brain and heart functions should have the several consecutive steps: -registration of passport and anthropometric data of the surveyed persons; -classification of the individuals according to the individual-typological peculiarities of the high nervous activity (according to the level of FMNP); -clarification and observance of conditions for the examination of psychophysiological functions; -parallel registration of EEG and ECRG in two modes: a) record of biosignals in a resting state (background); b) recording the biosignals in conditions of a real activity; -creation of the base of the actual experimental data and their statistical processing; -analysis, scaling, integration of results, forecast, diagnostics, recommendations. We used the following algorithm of the complex experimental study to obtain the objective characteristics of the interaction of brain and heart ( fig. 1 ). In accordance with the algorithm of the study procedure, in the first stage, we carried out the familiarization with the content, the sequence of planned inspections and their duration, entered the necessary data into a personal card (social, anthropometric data, current health status, chronic pathology, traumas in the past) and carried out the instructions on further participation in the experiment. To determine the maximum possible rate of a movement of the hand (for 30 seconds, the interval divided into 6 periods -5 seconds each), we determined the profile of manual asymmetry. Also the authors of the article established the auditory asymmetry according to the psychoacoustic test of Movement of clock and determined the individual peculiarities of hearing (leading ear). We selected only those individuals for further research who had the asymmetric coefficients not less than 51 %. The research included the study of the current psychological background according to the test Feeling, activity, mood [28] . Also the study took into account the daily activity of the organism of the examined person. We worked according to the classical type of dynamics of a human work capacity, and our research assumed the observation of the highest level of psychophysiological functions in the time interval from 8 till 12 13 o'clock [29] .
We carried out the research in a special sound and light-proof chamber, where we maintained the proper pressure, humidity and comfortable temperature. The examined person was in a comfortable armchair in a semi-lying position. Before conducting the research, he got 2 3 minutes to get accustomed to the electrode located on the head and the body, adjusting to the procedure At the second stage of the study procedure, we determined the individual-typological features according to the characteristics of FMNP: -for the understanding of the characteristics of the latent period of perception of the stimulus by the receptors of the corresponding analyzer and carried out the determination of the simple sensory-motor reactivity on stimuli of different modality (geometrical figures, sound tones); -to find out the associative processes, reactions of choice and differentiation of stimuli after 3-time training and the ability to quickly switch between excitation and inhibition [23]; -the study included the applying of the imposed rhythm mode, which allowed the detecting of the highest speed of the error-free (377) response of selection and differentiation of the stimulus for a limited amount of time; the research included also the using of the feedback mode as a criterion for the processes of autoregulation during the processing of complex information. We believe that in order to the modeling of the active work of brain and heart, a test of 5-minute processing and differentiation of sensory stimuli of auditory modality by the Diahnost 1M device should be used particularly in the feedback mode, which allows surveyed persons to adjust the pace of work to individual psychophysiological possibilities, which helps them to avoid fatigue [27] . The quantitative and qualitative parameters which were obtained in different test modes allowed us to receive an integral index of the level of FMNP.
We . The third phase of the research was to implement the simultaneous fixation of the brain and heart biosignals initially in a resting state (background), and then during the performance of activities for the assessment of stationary and transient processes of the brainheart system. We placed electrodes in accordance with the generally accepted scheme of 10 20 for unification of the research and possibility of comparing the obtained indicators [5, 32] . We began the recording of the heart biological currents from the first minute of the loading test and fixed them till the end of the 5 minute processing of information with subsequent spectral analysis of the heart rate variability [32, 33] . In our studies, the background record was designed for measurement of EEG and ECRG in the resting state of the examined individual. The recording of transient processes was represented by bioelectric oscillations in the form of a wave or a complex of waves which Similarly, we performed the registration and analysis of the biocurrents of the brain and heart of an operator, which had, for example, low FMNP under background conditions ( fig. 4 ) and during the information processing ( fig. 5) .
Subsequently, we carried out the statistical analysis of the actual data of a complex study of the brain and heart of the surveyed persons with different gradations of the investigated typological properties in the resting state and during the processing of information.
Earlier we carried out the survey of operators and used the same methodological approach which showed that the results of the comparison of EEG and ECRG records indicated that there were no significant differences between the indices of individuals with different levels of FMNP obtained in the In contrast, the comparative analysis of the brain and heart parameters, which we were recording during the processing of information in individuals with different gradations of the investigated typological properties of HNA, detected differences in the spectral power of the heart rate, activation of the frontal and parietal portions of the cerebral cortex and the power ---ranges of waves of the frontal, temporal and occipital regions of the cerebral -0.01). The authors of the article found out that the operators with a 34, 35, 36, 37] . We received the similar data, which were recorded by the same study procedure of the examination of students that confirmed the results that we were getting during the research of the mobile communication operators. Thus elucidation of the neurovisceral features of the processing of the sensory information of students with different levels of FMNP allowed us to identify the individual-typological peculiarities of interactions in the brain-heart system, which pointed on the existence of different strategies for their autoregulation [34, 38, 39] .
It is known that parameters of the biosignals of EEG and ECRG which are fixed with the help of an electroencephalograph and an electrocardiogram have the relevant features which reflect a certain physiological meaning [40] . It should be assumed that the actual material, collected during this procedure of the integrated study of human brain and heart, can be the basis for assessing the psycho-physiological functions of people of different functional states (resting state and real activity) and also has the differences of the level of the individual-typological properties of HNA. The results of our studies showed that the signals of biocurrents of brain, in so----ranges of frequencies in all leads that had the generally recognized characteristics of frequency and power of the -rhythm of 8 13 Hz, 30 -rhythm 14 35 Hz, 5 -rhythm 4 7 Hz, 25 (for every rhythm), amplitude and frequency of asymmetry carry an important information and were required for inclusion [5, 8] . Their fixation and analysis makes it possible to judge about the involvement of the cortical and subcortical structures in the creating of an 
Conclusions and Perspectives of the Further Research
Consequently, the proposed experimental study procedure with the use of the typological approach to the brain-heart system was repeatedly approbated and proved the possibility of the obtaining an objective information about the psychophysiological state of man and the individual characteristics of the interaction of brain and cardiovascular system in real conditions of activity. Due to the subsequent statistical processing of the brain and heart biorhythms with using factor and cluster analysis it becomes possible to realize with certain authenticity the diagnostic and prognosis of the psychophysiological functions of the organism.
The development of the differential scales for assessing the work of the brain-heart system according to the basis of the individual neurodynamic and neurovegetative characteristics, which should be used as a criterion for the diagnostic or prognosis of the (377) psychophysiological functions of a person, is one of the prospects of our further research. In our opinion, the information, obtained as a result of experimental research, will serve as the basis for an expert assessment that will have a genetically determined basis according to the individual-typological peculiarities of a person and will allow the detailed monitoring of the psychophysiological functions, optimize the professional selection in many areas of the human life and will be useful in the field of medicine and rehabilitation in order to correct the manifestations of the brain and heart pathology.
So we have considered the methodical approach of the complex experimental study of the brain's and heart's interaction for the determining objective quantitative and qualitative characteristics of the biosignals, as well as the necessity of classification of people, according to the level of their individual-typological features (functional mobility of nervous processes). Also we have analyzed the peculiarities of realization of experimental research during background conditions and real activity and have proposed the complex procedure of implementation the integrated experimental research according to the basis of the typological approach which has allowed the creating of a powerful information basis for the evaluation of the psychophysiological functions of a person. 
